Experimental verification of the crucial roles of Glu73 in the catalytic activity and structural stability of goose type lysozyme.
The roles of Glu(73), which has been proposed to be a catalytic residue of goose type (G-type) lysozyme based on X-ray structural studies, were investigated by means of its replacement with Gln, Asp, and Ala using ostrich egg-white lysozyme (OEL) as a model. No remarkable differences in secondary structure or substrate binding ability were observed between the wild type and Glu(73)-mutated proteins, as evaluated by circular dichroism (CD) spectroscopy and chitin-coated celite chromatography. Substitution of Glu(73) with Gln or Ala abolished the enzymatic activity toward both the bacterial cell substrate and N-acetylglucosamine pentamer, (GlcNAc)(5), while substitution with Asp did not abolish but drastically reduced the activity of OEL. These results demonstrate that the carboxyl group of Glu(73) is directly involved in the catalytic action of G-type lysozyme. Furthermore, the stabilities of all three mutants, which were determined from the thermal and guanidine hydrochloride (GdnHCl) unfolding curves, respectively, were significantly decreased relative to those of the wild type. The results obtained clearly indicate the crucially important roles of Glu(73) in the structural stability as well as in the catalytic activity of G-type lysozyme.